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Quadratic Equations



Let f(x) be a quadratic polynomial such that f(-2) + f(3) = 0. If 

one of the roots of f(x) = 0 is -1, then the sum of the roots of 

f(x) = 0 is equal to :

A. 11/3

B. 7/3

C. 13/3

D. 14/3





A. 

B. 

C. 

D. 





The minimum value of the sum of the squares of the roots of 

x2 + (3-a)x + 1 = 2a is :

A. 4
B. 5
C. 6
D. 8



If the sum of the squares of the reciprocals of the roots α and β

of the equation 3x2 + λx - 1 = 0 is 15, then 6(α3 + β3)2 is equal to:

A. 18
B. 24
C. 36
D. 96





Suppose a, b denote the distinct real roots of the quadratic 

polynomial x2 + 20x - 2020 and suppose c, d denote the distinct 

complex roots of the quadratic polynomial x2 - 20x + 2020. Then 

the value of ac(a - c) + ad (a - d) + bc (b - c) + bd(b - d) is

[Adv. 2020]
A. 0

B. 8000

C. 8080

D. 16000





Newton’s
Method



Newton’s Method: Powers of Roots

Let 𝝰 and 𝛃, are the roots of the quadratic equation 
ax2 + bx + c = 0, and Sn = αn 土 βn then aSn + bSn-1 + cSn-2 = 
0



Let 𝝰 and 𝛃 be the roots of x2 - 6x - 2 = 0, with 𝝰 > 𝛃. If 

an = 𝝰n - 𝛃n for n ≥ 1, then the value of 

C. 3

D. 4

B. 2

A. 1
JEE Adv. 2011 &
JEE Main 2015





Let α and β be the roots of the equation, 5x2 + 6x - 2 = 0. If 

Sn = αn + βn , n = 1, 2, 3, …., then :

JEE MAIN 2020
A. 6S6 + 5S5 = 2S4

B. 6S6 + 5S5 + 2S4 = 0

C. 5S6 + 6S5 = 2S4

D. 5S6 + 6S5 + 2S4 = 0











Identity



Let ax2 + bx + c = 0 be a quadratic equation. Now, if this quadratic 
equation has more than two distinct roots then it becomes an identity 
and in this case a = b = c = 0.

Identity :



For what values of p, the equation 
(p + 2)(p - 1)x2 + (p -1) (2p + 1) x + p2 - 1 = 0 has more than two 
roots.



Nature of
Roots



i. If D > 0 ⇒ roots are real and distinct.
ii. If D = 0 ⇒ roots are equal.
iii. If D < 0 ⇒ roots are imaginary.

1. If coefficients of the quadratic equation are rational then 
its irrational roots always occur in pair. If p + √q is one of 
the roots then other root will be p - √q

1. If coefficients of the quadratic equation are real then its 
imaginary roots always occur in complex conjugate pair. 
If p + iq is one of the roots then other root will be p - iq

1. If coefficients of the quadratic equation are real and D = 
perfect square then the roots are rational

Nature of Roots :



Nature of Roots :



The quadratic equation with rational coefficients whose one 
root is 2 + √3 is

A. x2 - 4x + 1 = 0

B. x2 + 4x + 1 =0

C. x2 + 4x - 1 = 0

D. x2 + 2x + 1 = 0



The roots of the quadratic equation x2 - 2(a + b)x + 2(a2 + b2) = 0 are

A. Rational and different

B. Rational and equation

C. Irrational and different

D. Imaginary and different





The number of all possible positive integral values of α for which 
the roots of the quadratic equation, 6x2 - 11x + α = 0 are rational 
numbers is :

JEE M 2019 A. 3

B. 2

C. 4

D. 5





Graph of 
Quadratic



Quadratic Expression and its Graph :



Quadratic Expression and its Graph :



Quadratic Expression and its Graph :



Quadratic Expression and its Graph :



Draw the graph of y = x2 - 7x + 12





Draw the graph of y = -x2 + x - 1





Sign of Quadratic Expression:

If a>0 and D<0 then ax2 + bx + c is always positive

If a<0 and D<0 then ax2 + bx + c is always negative



A. 17/36
B. 4/9
C. 1/2
D. 19/36





Consider the graph of quadratic trinomial y = ax2 + bx + c as 
shown below where x1 and x2 are roots of the equation 
ax2 + bx + c = 0. Which of the following is/are correct?

A. a - b - c < 0

B. bc < 0

C. b > 0

D. b and c have the same sign different from a

x1

y

x
x2



If ax2 + bx + c = 0 has imaginary roots and a, b, c > 0. Then 
possible graph of y = ax2 + bx + c is :

A. B.

C. D.



Symmetric
Expressions



Expressions in α and β, which do not change by interchanging
α and β.

Some examples of symmetric expressions are

Symmetric Expression :







If α and β are roots of 2x2 - 7x + 6 = 0, then the quadratic 
equation whose roots are - 2/α , - 2/β is

B. 3x2 - 7x + 4 = 0A. 3x2 + 7x + 4 = 0

D. 6x2 - 7x + 2 = 0C. 6x2 + 7x + 2 = 0





Bi Quadratic



Bi Quadratic Equation



The sum of the cube of all the roots of the equation 
x4 - 3x3 - 2x2 + 3x + 1 = 0 is_.





The number of real solutions of the equation 
e4x + 4e3x - 58e2x + 4ex + 1 = 0 is_





The sum of all the real roots of the equation 
(e2x - 4) (6e2x - 5ex + 1) = 0 is

A. loge3
B. -loge3
C. loge6
D. -loge6





Condition for 
Common Roots



a1x2 + b1x + c1 = 0

a2x2 + b2x + c2 = 0

Condition of Common Roots :

Condition for both the common roots



a1x2 + b1x + c1 = 0

a2x2 + b2x + c2 = 0

Condition of Common Roots :

Condition for one common roots :



a1x2 + b1x + c1 = 0

a2x2 + b2x + c2 = 0

Note :

Given one root is common but one of the QE has D<0 then both 
roots will be common



Let λ ≠ 0 be in R. If α and β are roots of the equation, 
x2 - x + 2λ = 0 and α and γ are the roots of the equation, 
3x2 - 10x + 27λ = 0, the βγ / λ is equal to :

JEE MAIN 2020

A. 27

B. 18

C. 9

D. 36





JEE MAIN 2020





Let a, b ∈ R be such that the equation ax2 - 2bx + 15 = 0 has a 
repeated root α. If α and β are the roots of the equation 
x2 - 2bx + 21 = 0, then α2 + β2 is equal to :

A. 37
B. 58
C. 68
D. 92



If a, b, c ∈ R and equations ax2 + bx + c = 0 and x2 + 2x + 9 = 0
have a common root, then find a : b : c.

JEE 2013



Location of 
Roots



Location of the Roots:

1. Both the roots are greater than x0:



Location of the Roots:

2.    Both the roots are less than x0:



If both the roots of quadratic equation x2 - 2kx + k2 + k - 5 = 0 are 
less than 5, then k lies in the interval

A. (5, 6]

B. (6, ∞)

C. (-∞, 4)

D. [4, 5] JEE MAIN 2005







Location of the Roots:

3.  One root less than x0 and other greater than x0:



Find the value of k for which one root of the equation of 
x2 - (k + 1)x + k2 + k - 8 = 0 exceed 2 and other is smaller than 2.







Location of the Roots:

4.  Both root between x1 and x2: f(x) = ax2 + bx + c



If both the roots of quadratic equation x2 -mx + 4 = 0 are real
and distinct and they lie in the interval [1, 5], then m lies in the
interval

C. (5, 6) D. (3, 4)B. (4, 5)A. (-5, -4)
JEE MAIN 2019







Location of the Roots:

5. Exactly one root between x1 and x2: 



Location of the Roots:

6. Both root outside x1 and x2:



The set of all real values of λ for which the quadratic equations,
(λ2 + 1)x2 - 4λx + 2 = 0 always have exactly one root in the
interval (0, 1) is :

C. (1, 3] D. (-3, -1)B. (2, 4)A. (0, 2)
JEE MAIN 2020







Theory of
Equations



Theory of Equations:

For Quadratic Equation :



Theory of Equations:

For Cubic Equation :



Theory of Equations:

For Bi-quadratic Equation :



Solve the cubic 4x3 + 16x2 - 9x - 36 = 0, the sum of its two 
roots being equal to zero.



If the sum of all the roots of the equation 
e2x - 11ex - 45e-x + 81/2 = 0 is loge p, then p is equal to _.





If a, b, c are the roots of cubic x3 - x2 + 1 = 0 then find the value 
of a-2 + b-2 + c-2.
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